Atty. Ref. 0275L-000871 
MOTOR HOUSING AND ASSEMBLY PROCESS FOR POWER TOOL 

FIELD OF THE INVENTION 
[0001] The present invention relates to power tools, and more particularly, 
to a motor housing and assembly process for a power tool. 

BACKGROUND OF THE INVENTION 
[0002] A common problem with power tools, particularly portable power 
tools of the mid-handle configuration having a "jam-pot" construction, concerns the 
ability with which a power tool so constructed may be assembled. Typically, power 
tools having a jam-pot construction are assembled in a process wherein the 
subcomponents which form the wiring are initially installed into a first jam-pot 
opening and thereafter, the subcomponents are feed out through a second jam-pot 
opening. 

[0003] An often and time-consuming operation in this process concerns 
the connection of the wires from a power source such as a cord or a battery pack to 
the trigger switch and motor assembly. In a mid-handle tool, the connection of these 
wires can require that the tool be reoriented multiple times. The assembly operation 
is such that the wires are fed through a narrow opening in the housing to later be 
connected to the field and brushes. The tool must be reoriented to make these 
connections. Additionally, mid-handle tools require an opening in the housing from 
the handle area to the field area to allow the wires to pass through. This opening 
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causes the motor fan to circulate some air in the handle portion, which degrades its 
ability to move air through the motor for cooling. 

SUMMARY OF THE INVENTION 
[0004] Accordingly, a power tool overcoming the above-mentioned 
drawbacks is provided herein. The power tool includes a housing including a field 
case and front handle portion formed as a single piece, the front handle portion has 
an opening in a rear side thereof with a rear handle portion attached to the first 
handle portion for covering the opening. An end cap is connected to a first end of 
the field case. A motor is disposed in the field case which defines a generally 
cylindrical motor chamber. A trigger switch is disposed on the front handle portion 
and an electrical wire system including a plurality of wires is connected to the motor 
through the first end of the field case. The wires extend along an outer side surface 
of the field case and along the rear opening in the front handle portion. The wires 
are covered by the end cap and second handle portion of the housing. With the 
system of the present invention, the front handle design simplifies the wire-up of the 
power tool as well as simplifying the overall assembly of the power tool. In 
particular, all of the wire-up occurs on the rear side of the tool with no need to flip the 
tool over to complete the wire-up assembly. Also, the wires are along the outside of 
the housing, which allows the opening between the handle portion and motor portion 
of the housing to be removed. This improves the motor fan's ability to move air 
through the motor, by eliminating the air circulating in the handle portion. 
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[0005] Further areas of applicability of the present invention will become 
apparent from the detailed description provided hereinafter. It should be understood 
that the detailed description and specific examples, while indicating the preferred 
embodiment of the invention, are intended for purposes of illustration only and are 
not intended to limit the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] The present invention will become more fully understood from the 
detailed description and the accompanying drawings, wherein: 

[0007] Figure 1 is a side plan view of a power tool constructed in 
accordance with the principles of the present invention; 

[0008] Figure 2 is an exploded perspective view of the major components 
of the power tool according to the principles of the present invention; 

[0009] Figure 3 is a rear perspective view of the field case and integrated 
front handle design according to the principles of the present invention; 

[0010] Figure 4 is a front perspective view of the rear handle portion 
according to the principles of the present invention; 

[001 1] Figure 5 is a plan view of the trigger switch mounted within the front 
handle portion according to the principles of the present invention; 

[0012] Figure 6 is a side perspective view of the assembly of a rocker 
switch trigger being snapped into position on the front handle portion; 

[0013] Figure 7 is a rear view of the field case and integrated front handle 
being wired up according to the principles of the present invention; 
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[0014] Figure 8 illustrates the engagement of the rear handle portion to the 
front handle portion and field case according to the principles of the present 
invention; and 

[0015] Figure 9 illustrates engagement of the end cap to the field case and 
rear handle portion according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0016] The following description of the preferred embodiment(s) is merely 
exemplary in nature and is in no way intended to limit the invention, its application, 
or uses. 

[0017] With reference to Figures 1-9, the power tool assembly according 
to the principles of the present invention will now be described. It should be 
understood that although the power tool of the present invention is illustrated in the 
form of a impact wrench-type power tool, the present invention can also be used 
with other power tools such as drills, hammer mechanisms, and other mid-handle 
type power tools, corded and cordless. 

[0018] With reference to Figure 1, power tool 10 is illustrated as including 
a field case 12 and front handle portion 14 formed as a unitary piece. A gear case 
cover 16 is mounted to a front of the field case 12 and a gear case 18 is mounted to 
the gear case cover 16. A rear handle portion 20 is mounted to the front handle 
portion 14 and an end cap 22 is mounted to a rear portion of the field case 12. 

[0019] As best illustrated in Figure 3, the field case 12 includes a generally 
cylindrical wall portion 24 defining a motor chamber 26 for receiving a motor 40 (best 
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shown in Figure 2). A plurality of screw bosses 28 are provided in a front end of the 
field case 12 for receiving threaded fasteners 29 (shown in Figure 2) for fastening 
the gear case cover 16 and gear case 18 to the field case 12. As shown in Figure 2, 
a plurality of screw bosses 30 are provided in a rear surface of the field case 12 for 
receiving threaded fasteners 32 for mounting the end cap 22. With continued 
reference to Figure 3, the rear surface of the field case 12 includes radially inwardly 
extending wall sections 34 exposed on opposite sides thereof. The wall sections 34 
include apertures 36 for receiving electrical connectors to the motor 40 therethrough. 
A bridge section 42 is provided at the rear end of the field case 12 and extends from 
an upper side 24a of wall 24 to a lower side 24b thereof. A slide rail structure 44 is 
provided on the lower side 24b of the cylindrical side wall 24. Although the slide rail 
structure 44 is illustrated as a pair of L-shaped guide rails, it should be understood 
that other configurations can be utilized including a single rail system or having 
different shaped rails. 

[0020] The lower handle portion 14 is integrally formed with the field case 
1 2 as a unitary member which is preferably formed by injection molding utilizing a 
single direction mold that provides for less complicated tooling and eliminates a 
parting line from the front handle portion 14 and field case 12. The parting is moved 
to the transition area between the motor portion and the handle portion of the 
housing The front handle portion 14 includes an aperture 46 therethrough at an 
upper portion thereof for receiving a switch 48 (best shown in Figure 2). The switch 
48 includes a toggle type actuator 48a, which is activated by a trigger 50, as best 
illustrated in Figures 2, 5, and 6. A bridge member 52 is integrally molded with the 
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front handle portion 14 and extends across the aperture 46. The switch assembly 
48 is captured between the bridge member 52 and the rear handle portion or could 
be held with fasteners, clips, or the like. The bridge member 52 has an aperture 54 
therethrough for receiving the toggle 48a of the switch assembly 48. The front 
handle portion 14 has a rear opening or cavity 56. A pair of screw bosses 58 are 
provided at a lower end of the front handle portion 14 along with a pair of clamp 
bosses 60. A recess region 62 is provided in the end of the front handle portion 4. 
The recess region 62 receives a cord 64 therethrough. 

[0021] With reference to Figures 2 and 4, the rear handle portion 20 
includes a generally L-shaped body including an upper cover portion 66 and a lower 
cover portion 68. The upper cover portion 66 includes a pair of slide rails 70 which 
engage with slide rails 44 on the lower surface 24b of the field case 12. The upper 
cover portion 66 covers the slide rails 44 and defines a chamber 72 for receiving 
several wires therethrough as will be explained in greater detail herein. 

[0022] The lower cover portion 68 of rear handle portion 20 covers the 
opening 56 in the rear of the front handle portion 14. A pair of screw bosses 74 are 
provided at a lower end of the lower cover portion 68 of the rear handle portion 20 
for receiving threaded fasteners 76 (best shown in Figure 2) for fastening the rear 
handle portion 20 to the front handle portion 14 wherein the screws 76 engage 
screw bosses 58 provided in the front handle portion 14. Figure 8 illustrates the rear 
handle portion 20 being engaged with the front handle portion 14 and showing the 
sliding engagement between slide rails 70 of the rear handle portion 20 and the slide 
rails 44 provided on the lower surface 24b of the field case 12. 
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[0023] As shown in Figure 2, the end cap 22 is generally semi-spherical in 
shape and includes a plurality of screw bosses 80 for receiving threaded fasteners 
32 therethrough for mounting the end cap 22 to the field case 12 via screw bosses 
30 provided on the field case 12. 

[0024] The motor 40 is received in the motor chamber 26 of the field 
case 12. Electrical connections to the motor 40 are provided through apertures 36 
provided in the field case 12 for connection to terminal posts 82 which are mounted 
to the motor 40. The output shaft 84 of the motor 40 is drivingly connected to a gear 
system provided in gear case cover 16. The gear system can be of the multi-speed 
type that can be manually switched by the operator, or a single speed type. An 
impact mechanism 86 is driven by the gear system and includes an output spindle 
88. The gear case 18 is received over top of the impact mechanism 86. The impact 
mechanism 86 is well known in the art and therefore, a detailed description thereof 
will be omitted. The gear case 18 includes a rear opening 90 for receiving the 
impact mechanism 86 and a front opening 92 for receiving the output spindle 88 
therethrough. Threaded fasteners 29 are provided for mounting the gear case 18 
and gear case cover 1 6 to the field housing 12. 

[0025] With reference to Figure 7, a rear view of the field case 1 2 and front 
handle portion 14 is shown with the wire system 100 illustrated in a full "wired-up" 
condition. As illustrated in Figure 7, the cord 64 is attached to the housing by a 
flanged rubber boot 102 with a flange 104 being received in a recess region 106 in 
the front handle portion 14. A clamp plate 108 and threaded fasteners 110 are 
provided for securing the cord 64 to the front handle portion 14 via the clamp bosses 
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60. The cord 64 includes two wires 112 which are connected to the switch 48 and 
motor 40 in a manner that is well known in the art. Additional wires 112 extending 
from the switch to the motor are connected to the motor in a manner that is well 
known in the art. 

[0026] The wires 112 extend through the opening or cavity 56 in the rear 
of the front handle portion 14 and between slide rails 44 of the field case 12 and 
along bridge 42 in the rear of field case 12. The bridge 42 is provided with anchor 
slots 1 16 in which wires 112 can be inserted prior to or after connection to the motor 
terminals. 

[0027] As illustrated in Figure 8, after the "wire-up" is complete, the rear 
handle portion 20 is then installed over the wires 1 12 to enclose the rear opening 56 
in the front handle portion 14. The slide rails 70 of the upper cover portion 66 of rear 
handle portion 20 engage slide rails 44 provided on the field case 12 while the upper 
cover portion 66 covers the wires 112 disposed between the slide rails 44. 

[0028] With reference to Figure 9, the end cap 22 is then installed over the 
rear of the field case 12 and secured by fasteners 32. The end cap 22 covers the 
remaining exposed wires 112 which are connected to the motor 40. The end cap 22 
has a step feature that engages the top rear portion of the rear handle portion 20 
and secures the rear handle portion 20 to the rails on the field case 12. Installation 
of the end cap 22 completes the assembly of the power tool 10. 

[0029] With the power tool housing design and assembly method of the 
present invention, the front handle design simplifies the wire-up of the power tool. 
The wire-up is simplified primarily because all wire-up occurs on the rear side of the 
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handle with no need to flip the tool over to complete the wire-up. In addition, a soft 
grip surface can be applied to the rear handle portion 20 without having to alter the 
front handle portion 14. 

[0030] The description of the invention is merely exemplary in nature and, 
thus, variations that do not depart from the gist of the invention are intended to be 
within the scope of the invention. Such variations are not to be regarded as a 
departure from the spirit and scope of the invention. 
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